Ultrastructure of a new type of intracisternal virus-like particles (Mol-P) found in a subcutaneous tumor from a Japanese wild mouse, Mus musculus molossinus, was described. Mol-Ps were observed in two forms: as budding particles at the membrane of the rough endoplasmic reticulum (r-er) and as free particles, 120 nm in average diameter, in the dsternae. The envelopes of budding forms were continuous with the r-er membrane and each contained a small dense core, 45 nm in average diameter. The free forms were round, oval, or pearshaped, and were bounded by an envelope with a unit membrane structure. Different from the coexisting Intracisternal A particles identical in profile to those reported previously, the free forms were characterized by the presence of an eccentrically located nucleold. The nucleoid consisted of a small dense core surrounded by an intermediate membranous structure (IMS) about 5 nm thick. The IMS displayed either a closed-circular structure or a whirled, open-circular profile. Tn the latter IMS, one end was terminated at the envelope and the other at the core. Possible origins of Mol-P were discussed in relation to known retrovlruses.
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During the course of electron microscopic examination of a spontaneous tumor in a Japanese wild mouse (Mus musculus molossinus), we found a new type of intracisternal viruslike particle which was morphologically distinct from any of the other intracisternal virus particles so far reported. We designated this type of particle "intracisternal molossinus particles" (Mol-P).
MATERIALS AND METHODS
The animal used in this investigation was a descendant of wild mice originally trapped in Hokkaido, a northern Japanese island. September, 1981 . At autopsy of the mouse, on November 10th, 1981, the tumor was found to be a well-circumscribed mass with the appearance of blood coagula and distinctly separate from the mammary gland. Part of the tumor mass was fixed in phosphate-buffered 10% formalin for light microscopy. The other part was fixed in phosphate-buffered 2% paraformaldehyde+2.5% glutaraldehyde mixture, postfixed in 2% osmium tetroxide in 0.05 M phosphate buffer, and embedded in Epon. Ultrathin sections were cut with a LKB ultramicrotome, stained with uranium acetate and lead citrate, and examined in a Hitachi H600 electron microscope at 100 kV.
RESULTS
The histological examination revealed that the tumor had a morphology resembling human hemangiopericytoma ( Fig. 1) , i.e., it was characterized by a tabulated arrangement of solid masses of tumor cells with fusiform cell outlines and fairly large, ovoid nuclei. The tumor lobuli were separated by a proliferation of thin-walled vascular channels lined by a single layer of flattened endothelium. The vascular lumina were filled with red blood cells. The tumor cells had ill-defined cytoplasm. Mitotic figures were absent.
General ultrastructures of tumor cells
The tumor alveoli were separated from blood capillaries by thin, electron lucent stroma of connective tissue and the periphery of the alveoli was delineated by a basal lamina (Fig. 2) . The alveoli consisted of cell masses with a complicated interdigitation of neighboring cell membrane resembling neuropils. No particular cell contact structures, such as desmosomes or tight junctions, were identifiable between cells. In the cytoplasm, tubular aspects of the rough endoplasmic reticulum (rer) were well developed and the cisternal cavities were filled with amorphous materials of intermediate density. Concentric membranous structures (Fig. 3 ) and myelin sheathlike structures (Fig. 4) were occasionally noticed in the cytoplasm. In the lysosomes, filamentous inclusions with a fine periodicity 15 nm wide were frequently observed.
Virus-like particles
Two types of virus-like particles, Mol-P and IAP, were observed in the r-er-cisternal cavities. They often coexisted in the same r-er cavity (Fig. 5) . Mol-Ps were observed in two forms: as budding particles at the r-er membrane (Fig.  6 ) and as free particles in the r-er cavities (Figs. 7, 8 ). The envelopes of budding forms were continuous with the r-er membrane and each contained a small dense core with no intermediate membranous structure (IMS) such as that seen in the free forms. The aver- Fig. 9 . Budding intracisternal A particle with double layers of horseshoeshaped shell at the membrane of the endoplasmic reticulum (A) and a free particle with a nucleoid in the cistemal cavity (Mol-P). x 100,000. Bar=0.5/im. Fig. 10 . Cytoplasm of a tumor cell showing a budding and free intracisternal A particle, x 100,000. Bar=0.5 /im. Fig. II . A cisternal cavity of the endoplasmic reticulum showing free intracisternal A particles, one of which represents a fused form of two A particles, x 100,000. Bar=0.5 urn. Fig. 12 . A cisternal cavity of the endoplasmic reticulum showing a free intracisternal A particle formed by fusion of 3 or 4 particles, x 100,000. Bar=0.5 /im.
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age diameter of budding envelope was similar to that of the free forms, 120 nm (110-160 nm), and significantly larger than that of LAP. The free forms were round, oval, or pear-shaped, and were bounded by an envelope with a unit membrane structure, the inner leaflet of which was much higher in contrast with the outer leaflet. Most of them had an eccentrically located nucleoid consisting of an electron dense core surrounded by IMS. The cores of both budding and isolated particles had diameters ranging from 30 nm to 60 nm (45 nm average). The IMS, about 5 nm thick, displayed a closedcircular structure. Some particles had IMS with whirled, open circular profiles in which one end was observed to terminate at the envelope and the other at the core (Fig. 8) .
The IAP observed in this tumor was identical to that designated as "large" IAP (Figs.  9-12 ). The IAP displayed two forms: a budding particle associated with the r-er membrane and a free one within the cisternal cavity. Both types of particle, 100 nm in average diameter, were comprised of a 35-45-nm lucent core surrounded by two concentric dense shells, each about 8 nm thick and separated by a 4-nm lucent space. The IAPS budding into r-er cisternae consisted of two concentric, horseshoe-shaped or doughnut-shaped, dense shells covered with the r-er membranes, representing different stages of maturation. As shown in Figs. 11 and 12 , fused forms of two or more IAPs were frequently observed. Figure 13 shows histograms comparing the diameters of IAP and Mol-P. The average 
DISCUSSION
This paper describes ultrastructural details of a new type of intracisternal virus-like particle (Mol-P) in a subcutaneous tumor from a Japanese wild mouse, mus musculus molossinus. We propose to add Mol-P to the group of intracisternal virus particles for the reasons discussed below.
Mol-P, as well as its budding particles, is distinguishable from IAP by the presence of the nucleoid and by a difference in size. Although Mol-P is similar in profile to "dense cored vesicles," 11 ' they are distinct because of the difference in size and the presence of IMS surrounding the Mol-P core. It also differs morphologically from "R" or "H" particles 1 " because Mol-P lacks the radially distributed spokes extending from core to envelope in the latter. Although this investigation provides no evidence concerning the biological nature of Mol-P, we speculate from the morphology that Mol-P belongs to a family of retrovirus, because the core-containing budding particles are transitional to free Mol-P within the r-er, and this transition is very similar to that interpreted as representing the different stages of retrovirus maturation. 101 However, the relationship of Mol-P to coexisting IAP is uncertain, because no transitional forms were observed.
Due to the presence of IMS, the nucleoid in Mol-P resembles, to some extent, that in type B virus 1 " associated with murine mammary tumors, type D virus 101 associated with monkey tumors, and Sm-MTV ll> associated with mammary tumors from Suncus murinus. Although the latter three viruses are never found intracisternally, the resemblance of the nucleoid structure seems to correspond well to the recent biochemical result"'" 1 that Syrian hamster IAP genome encoding nucleoid peptides are closely related to mouse mammary tumor virus (type B) and squirrel monkey retrovirus (type D) genomes. This also suggest that Mol-P is a variant of coexisting IAP. It is, however, uncertain from the present investigation whether Mol-P is related specifically to the genetic peculiarity of Japanese wild mice or not.
It is well established that the human hemangiopericytoma is of pericytic origin and the tumor cells often demonstrate transitional forms between pericytes and smooth muscle cells.
2 " The histology of the mouse tumor investigated here seems to fulfill several criteria for diagnosis as a benign hemangiopericytoma. The ultrastructure of tumor cells, however, was unfavorable to the diagnosis because of the absence of myofilamentous structures. The presence of myelin-like structures combined with complicated interdigitation of neighboring cell membrane resembling neuropils suggest that the tumor originated from peripheral nerve tissues.
